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)RUWKHFRPIRUWDEOHGULYHDQGWKHVDIHW\RIGULYHUVWKHLQWHOOLJHQWFDUKDVEHHQGHYHORSHG0DQ\DOJRULWKPVDQG
DUFKLWHFWXUHVKDYHEHHQSURSRVHGLQRUGHUWRSUHYHQWWKHXQH[SHFWHGDFFLGHQWVGXULQJGULYH7KHVLJQLILFDQWIDFWRU
LQDODUJHQXPEHURIFDUDFFLGHQWVLVGULYHUIDWLJXH5HFHQWDERXWGHDWKVDQGGDPDJHVFDQEHDWWULEXWHG
DQQXDOO\WRIDWLJXHUHODWHGFUDVKHV
7KUHHWHFKQLTXHVDUHXVHGWRGHWHFW'ULYHUIDWLJXHSK\VLRORJLFDOPHDVXUHPHQWVGULYLQJSHUIRUPDQFHDQGYLVXDO
FXHV 7KH GULYHU LVPRQLWRULQJ GLUHFWO\ LQ 3K\VLRORJLFDO DQG YLVXDO FXHV E\ LQ GULYLQJ SHUIRUPDQFH WKH GULYHU LV
PRQLWRULQJLQGLUHFWO\7HFKQLTXHVRIGULYHUIDWLJXHGHWHFWLRQDUHRYHUYLHZHGLQ
0HDVXUHIHDWXUHVVXFKDVEUDLQZDYHV((*H\HPRYHPHQWV(2*DQGWKHHOHFWURFDUGLRJUDP(&*VLJQDOV
RI GULYHUZKLFK DUH3K\VLRORJLFDOPHDVXUHPHQWV DUHPHDVXUHGE\ DWWDFKLQJ HOHFWURGHV WR WKHGULYHU$WWDFKLQJ
HOHFWURGHVWRWKHGULYHUGLVWXUEKLP
%\PRQLWRULQJKRZWKHGULYHUKDQGOHVWKHYHKLFOHVVXFKWKDWWKHYDULDWLRQVLQWKHVWHHULQJZKHHODQJOHYHKLFOH
ODWHUDOSRVLWLRQRUYHKLFOHVSHHGV\VWHPFDQGHWHFWGULYHUIDWLJXH7KHUHIRUHWUDMHFWRU\RIWKHYHKLFOHFDQEHXVHG
DV D PHWULF RI IDWLJXH 6D\HG DQG (VNDQGDULDQ DQG (VNDQGDULDQ DQG 0RUWD]DYL SURSRVHG SURWRW\SH V\VWHPV
FRQVWUXFWHGRQWKLVIDWLJXHPHWULF
(FODVV0HUFHGHV%HQ]YHKLFOHVLQKDVLQWURGXFHGWKH$WWHQWLRQ$VVLVWV\VWHPZKLFKLVEDVHGSULPDULO\RQ
VWHHULQJZKHHOPRYHPHQWV7KLVV\VWHPLVVHQVLWLYHWRXQIRUWXQDWHURDGVYDULDWLRQLQZHDWKHUDQGGULYHUH[SHUWLVH
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PHWULF RI IDWLJXHZKLFK LV D
9LVXDO FXHV IURP D GULYHU¶V IDFH DV DQ LQGLFDWRU RI IDWLJXH 'LQJHV HW DO &RQILUPV WKH VFLHQWLILF YDOLGLW\ RI
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YHUWLFDOSURMHFWLRQRIWKHLPDJHRIERWKH\HVLVXVHGWRGHWHUPLQHWKHVWDWHRIDQH\H0HWKRGEDVHGRQFRPELQDWLRQ
RI SURMHFWLRQ DQG WKH JHRPHWU\ IHDWXUH RI LULV DQG SXSLO LV SURSRVHG E\ =KDQJ DQG =KDQJ'HYL DQG%DMDM D
KRUL]RQWDO SURMHFWLRQ LPDJH RI DQ H\H LV XVHG WR GHWHUPLQH WKH LQWHUYDO EHWZHHQ H\HEURZV DQG H\HOLGV DQG WR
UHFRJQL]HWKHVWDWHRIDQH\H+RQJHWDOWRGHWHUPLQHVWDWHRIDQH\HWKHKRUL]RQWDOSURMHFWLRQRIWKHLPDJHRID
IDFHLVFDOFXODWHG
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+DQFNH7KLVZRUNSURRIWKDWWKH$GD%RRVWLVVXLWHGIRUH\HFODVVLILFDWLRQLQDUHDOZRUOGDSSOLFDWLRQ
,Q WKLVSDSHU WKHGHYHORSHUVZLOO IRFXVRQPHDVXULQJ WKHSHUFHQWDJHRIH\HOLGFORVXUH FRYHULQJ WKHSXSLORYHU
WLPHEHFDXVHWKLVYLVLRQEDVHGPHWKRGLVQRWLQWUXVLYHDQGZLOOQRWFDXVHDQQR\DQFHWRGULYHUVDQGLWJLYHVDFFXUDWH
UHVXOWV6HFWLRQVXPPDUL]HVWKHGHVLJQDQGLPSOHPHQWDWLRQRIWKHV\VWHP6HFWLRQGHPRQVWUDWHVWKHFRPSDULVRQ
RI:DNH$SSDQGRWKHUV\VWHPV7KHSDSHU
VFRQFOXVLRQVDUHSUHVHQWHGLQ6HFWLRQ
'HVLJQDQGLPSOHPHQWDWLRQRIWKHV\VWHP
'ULYHU)DWLJXH'HWHFWLRQ6\VWHPFDOOHG)'6KDVEHHQSURSRVHGE\WKHDXWKRULQDUHFHQWZRUN7KH)'6DLPV
WRPRQLWRU WKHGULYHUDQG WKHDOHUWQHVV WRSUHYHQW WKHPIURPIDOOLQJDVOHHSDW WKHZKHHO ,Q WKHSUHVHQWSDSHU WKH
)'6VRIWZDUHLVPRGLILHGWREHUXQLQVPDUWSKRQHLQVWHDGRI/DSWRSZKLFKLVYHU\KDUGWRIL[HGLQFDUDQGXVHDOO
DGYDQWDJHVRIVPDUWSKRQHOLNHFDPHUDDQGODWHZHLJKW:DNH$SSDSSOLFDWLRQXVHVLPDJHSURFHVVLQJWHFKQLTXHDQG
6QDSGUDJRQOLEUDU\ZKLFKLVDOLEUDU\LQ4XDOFRPP&RPSDQ\XVHGWRGHWHFWGULYHU¶VIDWLJXHVWDWH,PDJHSURFHVVLQJ
UHDOL]HVKLJKO\DFFXUDWHDQGUHOLDEOHGHWHFWLRQRIGURZVLQHVV$OVRLWRIIHUVDQRQGLVWXUELQJDSSURDFKIRUGHWHFWLQJ
GURZVLQHVV ZLWKRXW GLVWXUEHG WKH GULYHU 7KH GHYHORSHUV KDYH VHHQ VRPH RI WKH SRSXODU LPDJH SURFHVVLQJ
WHFKQLTXHV 7KHVH WHFKQLTXHV DUH \DZQLQJ GHWHFWLRQ KHDG QRGGLQJ GHWHFWLRQ DQG H\HOLG PRYHPHQW  <DZQLQJ
WHFKQLTXHKDVVHYHUDOGUDZEDFNVVXFKWKDWOLSSRVLWLRQVDUHGLIILFXOWWRGHWHFWSUHFLVHO\+HDGQRGGLQJWHFKQLTXHDOVR
KDVPDQ\GUDZEDFNVZKLFKDUHWKLVPHWKRGUHTXLUHVHTXLSPHQWWREHDWWDFKHGE\HOHFWURGHWRWKHYHKLFOHRSHUDWRU
ZKLFKFDQEH LQWUXVLYH7KHRSHUDWRUSHUIRUPDQFHKDVSUREDEO\DOUHDG\GHFOLQHG WRXQVDIH OHYHOVEHIRUH WKHKHDG
QRGVIRUZDUGLQDIDWLJXHGVOHHS\VWDWH7KHV\VWHPGHWHFWVGURZV\VWDWHXVLQJH\HOLGPRYHPHQWWHFKQLTXH
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,QWKLVV\VWHPWKHGHYHORSHUVXVH'DWD&ODVVLILFDWLRQ0LQLQJWHFKQLTXHIRUGHWHFWLQJIDFH&ODVVLILFDWLRQLVWKHWDVN
RI DVVLJQLQJ REMHFWV WR RQH RI VHYHUDO SUHGHILQHG FDWHJRULHV  ,W LV WKH WDVN RI OHDUQLQJ D WDUJHW IXQFWLRQ
FODVVLILFDWLRQPRGHOWKDWPDSVHDFKDWWULEXWHVHWWRRQHRIWKHSUHGHILQHGFODVVODEHO7KHFODVVLILFDWLRQPRGHOFDQ
VHUYH DV DQ H[SODQDWRU\ WRRO WR GLVWLQJXLVK EHWZHHQ REMHFW RI GLIIHUHQW FODVVHV   )LJXUH  LOOXVWUDWHV WKH IDFH
GHWHFWLRQSURFHGXUHXVHGLQWKH:DNH$SSV\VWHP

&UHDWHHPSW\$UUD\
&RS\WKHGDWDSL[HOVIURPWKHRULJLQDOLPDJH
'HWHFWIDFHXVLQJKDDUOLNHFODVVLILHU
,IIDFHIRXQGWKHQUHWXUQDSRLQWHUWRWKHIDFHUHFWDQJXODUUHJLRQV
(OVHJRWRGHWHFWIDFH
)LJSVHXGRFRGHRIIDFHGHWHFWLRQSURFHGXUH
(\HGHWHFWLRQXVLQJWHPSODWHPDWFKLQJDOJRULWKP
7HPSODWH 0DWFKLQJ LV XVHG WR GHWHFW REMHFW ,Q WKLV WHPSODWH PDWFKLQJ PHWKRG LQSXW LPDJH LV FUHDWHG E\ D
VWDQGDUG H\H SDWWHUQ PDQXDOO\  7R GHWHUPLQH WKH H[LVWHQFH RI DQ H\H WKH FRUUHODWLRQ YDOXHV ZLWK WKH VWDQGDUG
SDWWHUQVDUHFRPSXWHG IRU WKHH\HVDQG LVGHWHUPLQHGEDVHGRQ WKHFRUUHODWLRQYDOXHV7KLVDSSURDFK LV VLPSOH WR
LPSOHPHQW
,Q WKLV ZRUN WKH QHZ WHFKQLTXH IURP 48$/&200&RPSDQ\ ZKLFK QDPH 6QDSGUDJRQ LV XVHG 7KLV LV WKH
KLJKHVWSHUIRUPLQJPRELOHSURFHVVRUZLWKWKHPRVWDGYDQFHG*/7(FRQQHFWLRQV,WLVGHVLJQHGWRXVHVOHVVSRZHU
WKDQDQ\RWKHUPRELOHSURFHVVRUZLWKLQWHJUDWHG*/7(DQGELWFRPSXWLQJSHUIRUPDQFH
6\VWHP2SHUDWLRQ
7KHV\VWHPZLOOVWDUWE\WKHXVHUE\FKRRVLQJ6WDUWFDPHUDEXWWRQ$OVRLWXVHVKLJKUHVROXWLRQGLJLWDOYLGHR
FDPHUDWRGHWHFWWKHIDFHDQGH\HVLQWKHUHDOWLPH7KHGHYHORSHUVXVHGVHYHUDOPHWKRGVWRGHWHFWWKHIDFHDQGH\HV

6QDSGUDJRQ6'.IRU$QGURLG

6QDSGUDJRQ6'. IRU$QGURLG LV DSDFNDJHRI VRIWZDUH OLEUDULHV VDPSOHFRGH DQGGRFXPHQWDWLRQGHVLJQHG WR
PDNH LW HDV\ WR LQWHJUDWH D KRVW RI QH[WJHQ WHFKQRORJLHV LQWR DSSV WKDW UXQ RQ 6QDSGUDJRQ SURFHVVRUSRZHUHG
PRELOH GHYLFHV 1RZ GHYHORSHUV DQG GHYLFH PDQXIDFWXUHV FDQ LQFOXGH FDSDELOLWLHV OLNH IDFLDO SURFHVVLQJ IDFLDO
UHFRJQLWLRQDQGPRUHWRWUDQVIRUPWKHXVHUH[SHULHQFH
)DFLDO3URFHVVLQJ
,WV OLEUDU\ LQ 6QDSGUDJRQ 6'.ZKLFK LQFOXGHG LQWHOOLJHQW DXWRPDWLRQ RI WKH OLYH FDPHUD DQG DXWRILOWHULQJ RI
RSWLPDO LPDJHV LQDSKRWR OLEUDU\ERWKEDVHGRQ IDFHV LQDQ LPDJHZLWKH\HVRSHQDQG IDFLQJ WKHFDPHUD2WKHU
FRQFHSWVKDYHUHYROYHGDURXQGIDFHDQGKHDGWUDFNLQJDVXVHULQSXWIRUKDQGVIUHHUHPRWHFRQWUROE\WLOWLQJWKHKHDG
RUWUDFNLQJH\HEOLQNV
7KHIDFLDOSURFHVVLQJWUDFNDYDULHW\RIIDFLDOSURSHUWLHVZLWKHDFKIUDPH
x %OLQN'HWHFWLRQ±PHDVXUHKRZRSHQHDFKH\HLV
x *D]H7UDFNLQJ±DVVHVVZKHUHWKHVXEMHFWLVORRNLQJ
x 6PLOH9DOXH±HVWLPDWHWKHGHJUHHRIWKHVPLOH
x )DFH2ULHQWDWLRQ±WUDFNWKH<DZ3LWFKDQG5ROORIWKHKHDG
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7KHVHFDSDELOLWLHVZRUNZLWKERWKUHDOWLPHDQGVWRUHGLPDJHVDQGYLGHRV
7KHDSSOLFDWLRQKDVPDQ\FKRLFHVWKDWDUH
6WDUW&DPHUD7KLVRSWLRQZLOOVWDUW WKHPDLQJRDORIWKHDSSOLFDWLRQ:KHQWKHXVHUFKRRVHVWKLVRSWLRQWKH
V\VWHPZLOODFFHVVSKRQH
VIURQWFDPHUDE\GHIDXOWWRVWDUWGHWHFWXVHU
VIDFHDQGH\HV
6HWWLQJV)URPWKLVRSWLRQWKHXVHUFDQFRQWUROVHYHUDOIHDWXUHVVXFKDVWRQHRIWKHDODUPWRQHYROXPHDQG
FKRRVHZKLFKFDPHUDWKDWWKHXVHUZDQWVWRXVHGIURQWRUEDFNFDPHUD
+RZ7R8VH7KLVRSWLRQZLOOKHOSWKHXVHUWRNQRZLQJKRZWRXVHWKHDSSOLFDWLRQE\LOOXVWUDWLRQV
$ERXW$SSOLFDWLRQ&RQWDLQVDEULHIGHVFULSWLRQDERXWWKHDSSOLFDWLRQDVZHOODVD6KDUHEXWWRQWKDWDOORZ
WKHXVHUWRVKDUHWKURXJKVRFLDOPHGLD
&RQWDFW8V7KHIXQFWLRQDOLW\KHUHRSHQVQHZZLQGRZZKLFKOHWVWKHXVHUWREHFRQWDFWHGZLWKWKHGHYHORSHUV
E\FKRRVLQJRQHRIWKHPDLODSSOLFDWLRQV
6\VWHP5HTXLUHPHQWV
7KLVVHFWLRQGHVFULEHVV\VWHPUHTXLUHPHQWVZKLFKLQFOXGHWKHKDUGZDUHDQGVRIWZDUH
+DUGZDUH
:HZLOOLOOXVWUDWHWKHKDUGZDUHQHHGHGLQWKLVVHFWLRQ
%XLOWLQ3KRQH&DPHUD
7KHGHYHORSHUV XVHSKRQHEXLOWLQ FDPHUD WR GHWHFW WKHGULYHU
V H\HV ,QRUGHU WRPDNH WKH FDPHUDZRUNV DV D
PRQLWRULQJFDPHUDWKHGHYHORSHUVLPSOHPHQWHGWKHDSSOLFDWLRQXVHGWKDWFDPHUDWRDOHUWWKHGULYHU
6WDQGIRU0RELOH
7KLVWRROLVSXUFKDVHGE\WKHXVHULW¶VXVHGWRVWDQGWKHPRELOHLQDVXLWDEOHSRVLWLRQWRDOORZWKHDSSOLFDWLRQWR
GHWHFWGULYHU
VH\HDQGWRLPSURYHDSSOLFDWLRQSHUIRUPDQFH
&DU
V&KDUJHUIRUWKH0RELOH
:DNH$SSZLOOEHUXQQLQJZKLOHWKHXVHULVGULYLQJWKXVWRSUHYHQWORRVLQJWKHPRELOHFKDUJHVWKHXVHUQHHGVWKH
FKDUJHUWRFKDUJHKLVPRELOHSKRQH
6RIWZDUH
7KLVVHFWLRQOLVWVWKHYDULDQFHVRIWZDUHLQV\VWHP
6QDSGUDJRQ6'.IRU$QGURLG
$VPHQWLRQHGHDUOLHU6QDSGUDJRQ6'.LVDSDFNDJHRIVRIWZDUHOLEUDULHVZKLFKLVZRUNLQJ LQ$QGURLGPRELOH
SODWIRUP,WKDVVDPSOHFRGHDQGGRFXPHQWDWLRQGHVLJQHGWRIDFLOLWDWHWKHDSSVGHYHORSPHQWDQGWRLQWHJUDWHDKRVW
RIQH[WJHQ WHFKQRORJLHV LQWRDSSV WKDW UXQRQ6QDSGUDJRQSURFHVVRUSRZHUHG WKHPRELOHGHYLFHV7KHVH IHDWXUHV
KHOS:DNH$SSGHYHORSHUV WR LQFOXGHFDSDELOLWLHV OLNH IDFLDOSURFHVVLQJ IDFLDO UHFRJQLWLRQ DQGPRUH WR WUDQVIRUP
WKHGULYHU
VH[SHULHQFH
$QGURLG26
$QGURLG LV D VRIWZDUH VWDFN IRUPRELOHGHYLFHV WKDW LQFOXGHVDQ26PLGGOHZDUHDQGNH\DSSOLFDWLRQV ,W¶V DOVRD
IUHHRSHQVRXUFHPRELOHSODWIRUP$QGURLGLVQRWDGHYLFHRUDSURGXFWDQGLWLVQRWHYHQOLPLWHGWRDFHUWDLQEUDQG
RIPRELOHSKRQHV\RXFRXOGEXLOGD'95DKDQGKHOG*36DQ03SOD\HU


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(FOLSVH
(FOLSVH LV D SODWIRUP XVHG IRU EXLOGLQJ LQWHJUDWHG ZHE DQG DSSOLFDWLRQ GHYHORSPHQW WRROLQJ ,W KHOSV LQ
DFFHOHUDWLRQRIGHYHORSPHQWRILQWHJUDWHGIHDWXUHVEDVHGRQDSOXJLQPRGHO³,WSURYLGHVDFRPPRQXVHULQWHUIDFH
8,PRGHOIRUZRUNLQJZLWKWRROV´
-DYD6'.
7REXLOG WHVWDQGGHEXJ WKH$QGURLGDSSOLFDWLRQZHXVHG WKH$QGURLG6'.ZKLFKSURYLGHV WKH$3, OLEUDULHV
DQGGHYHORSHU WRROVQHFHVVDU\ ,W FRQVLVWVRI WKHHVVHQWLDO$QGURLG6'.FRPSRQHQWVDQGDYHUVLRQRI WKH(FOLSVH
,'(ZLWKEXLOWLQ$'7$QGURLG'HYHORSHU7RROV
$QGURLG1'.
³7KH1'.LVDWRROVHWWKDWDOORZVLPSOHPHQWLQJSDUWVRIWKHDSSOLFDWLRQXVLQJQDWLYHFRGHODQJXDJHV´
:RUNSURFHGXUHV
,QWKHSURMHFW WKHUHDUHVHYHUDOILOHVWKDWGLGWKHEDVLFZRUNRI LW GDWDSURFHVVLQJDQGKDQGOLQJRI WKHV\VWHP
WKHVHILOHVDUHDVIROORZ
 &DPHUD3UHYLHZ$FWLYLW\MDYD7KLV LV WKH NH\ ILOH LQ WKH HQWLUH SURMHFW DQG LW LV DOVR WKH ODUJH RQH LQ
WHUPVRIQXPEHURIFRGHOLQHV
 &DPHUD6XUIDFH3UHYLHZMDYD,WSURYLGHVDZD\WRJHWWKHFRQWHQWVRIWKHFDPHUDRULQRWKHUZRUGVWKH
FDPHUDWXUQVWRDXVDEOHVXUIDFHDQGZRUNVZLWKLWGLUHFWO\VRWKDWWKHLPDJHVFDQEHSURFHVVHGHLWKHUE\
UHDGLQJ IURP RU ZULWLQJ RQ WKHP 7KLV ILOH GHSHQGV KHDYLO\ DQG GLUHFWO\ RQ WKH $QGURLG OLEUDULHV
HVSHFLDOO\ LQ GHDOLQJ ZLWK WKH FDPHUD ZKHUH LW LQKHULWV GLUHFWO\ WKH FODVV 6XUIDFH9LHZ DQG XVHV WKH
LQWHUIDFH6XUIDFH+ROGHUWRIROORZXSRQDQ\FKDQJHVRFFXURQWKHVXUIDFHRIWKHFDPHUD
VLPDJH
'UDZ9LHZMDYD 7KLV ILOH KDV D VLPSOH UROH ,W GUDZV GLUHFWO\ RQ WKH YLGHR EXW EDVHG RQ WKH FDOOV KH
UHFHLYHVIURPWKHNH\ILOH$OOLQIRUPDWLRQVHQWIURPWKHNH\ILOHDQGWKLVILOHDVZHKDYHVDLGKHUHGLWDU\
IURP6XUIDFH9LHZEXWKHUHLWLVXVHGWRGUDZRQWKHVXUIDFH
$ODUP$FWLYLW\MDYD7KLVILOHLVUHVSRQVLEOHIRULVVXLQJWKHDODUPVRXQGDIWHUGHWHFWLQJWKHFORVXUHRIWKH
H\HVEDVHGRQWKHLQIRUPDWLRQLQWKHVFUHHQVHWWLQJVILOHVXFKDVYRLFHDODUPDQGVRXQGOHYHO
2QFH D YLGHR IUDPH HQWHUV WKH V\VWHP LW JRHV WKURXJK D VHULHV RI IXQFWLRQV DQG PHWKRGV (DFK IXQFWLRQ ZLOO
SHUIRUP DQ RSHUDWLRQ RQ WKH LPDJH LQ D UHDO WLPH WR GHWHFW WKH IDFH DQG H\HV RI WKH XVHU7KH VHTXHQFH RI WKHVH
RSHUDWLRQVZLOOEHSHUIRUPHGLQWKHPDLQFODVV&DPHUD3UHYLHZ$FWLYLW\DVWKHIROORZLQJ
 )URP6WDUW&DPHUDEXWWRQWKHFDPHUDZLOOEHRSHQHGE\FDOOLQJLWIURPWKHPDLQFDPHUDFODVVDQGLWZLOOEH
UHDG\WRGHWHFWDQGJDWKHULQIRUPDWLRQDERXWXVHUIDFHDQGH\HV
 *HWWLQJLQVWDQFHIURPIDFLDOSURFHVVLQJOLEUDU\
 )URPFDPHUDVXUIDFHSUHYLHZFODVVWKHGHYHORSHUVLQLWLDWHQHZ&DPHUD6XUIDFH3UHYLHZREMHFWWRSUHSDUHD
JRRGVXUIDFHIRUFDPHUDWRUHDFKWKHFRPSRQHQWVRIWKHFDPHUDDQGLWFDQXVHVWKHFDPHUDLQHDV\DQG
GLUHFWZD\WRKDQGOHSLFWXUHVHLWKHUE\UHDGLQJIURPRUZULWKLQJRQWKHSLFWXUHV
 $IWHUWKDWIDFLDOSURFHVVLQJVHWVIUDPHE\VHW)UDPHPHWKRG
 7KHQLWXVHVJHW1XP)DFHVWRUHWXUQWKHQXPEHURIIDFHVWKDWDUHGLVSOD\HGRQWKHFDPHUDVXUIDFH
,ILWUHWXUQV!WKDWPHDQVWKHUHLVDIDFHWRGHWHFWVRLWZLOOFRQWLQXHWRWKHQH[WIXQFWLRQHOVHLWZLOO
UHSHDWWKHPHWKRGXQWLOLWILQGVWKHIDFH
 :KHQWKHIDFHKDVEHHQGHWHFWHGWKHQHZ'UDZ9LHZPHWKRGIURP'UDZ9LHZFODVVZLOOEHDFWLYDWHGWR
GHWHUPLQHULJKWH\HOHIWH\HDQGWKHIDFH
 DGG9LHZGUDZ9LHZZLOOEHDGGHGWRWKHFDPHUDVXUIDFHSUHYLHZ
 )LQDOVWHSLVLQWKHDODUPDFWLYLW\ZKLFKLWZLOOFRPSDUHLQW%OLQN&RXQWZLWKGHWHFWVSHHGYDULEOHVDQGLI
LQW%OLQN&RXQW!GHWHFWVSHHGWKHDODUPZLOOEHDFWLYDWHG
 $IWHUWKDWVWRSSLQJWKHDODUPZLOOFDXVHUHWXUQLQJWRWKHFDPHUDSUHYLHZDFWLYLW\FODVV
 6WRSSLQJWKHFDPHUDDQGILQLVKLQJWKHPDLQIXQFWLRQ
560   Maysoon Abdulkhair et al. /  Procedia Computer Science  62 ( 2015 )  555 – 564 
4XDOLW\UHTXLUHPHQWV
4XDOLW\UHTXLUHPHQWVHQVXUHWKHV\VWHPSRVVHVVHVTXDOLW\DWWULEXWHVVXFKDVXVDELOLW\HIILFLHQF\UHOLDELOLW\
PDLQWDLQDELOLW\DQGUHXVDELOLW\
5HVSRQVHWLPH:DNH$SSDSSOLFDWLRQLVDUHDOWLPHV\VWHP6RWKHUHVSRQVHWLPHLVWKHWLPHHODSVHGEHWZHHQ
WKHGLVSDWFKWLPHZKHQWDVNLVUHDG\WRH[HFXWHWRWKHWLPHZKHQLWILQLVKHVLWVMRE,QWKHV\VWHPWKHUHVSRQVH
WLPHEHWZHHQDQDO\]LQJWKHIUDPHVDQGDOHUWLQJWKHGULYHULVDSSUR[LPDWHO\PV
5HVRXUFHXVDJH :DNH$SSDSSOLFDWLRQQHHGVDWPD[LPXP0%5$0$OVR WKHDSSOLFDWLRQFRQVXPH
EHWZHHQRI&38
VWLPH
5HOLDELOLW\:DNH$SSDSSOLFDWLRQPD\VXIIHURQHIDLOXUHDWD\HDU
$YDLODELOLW\:DNH$SSDSSOLFDWLRQPXVWEHRIWKHWLPH
 $OORZDQFHV IRU PDLQWDLQDELOLW\ DQG HQKDQFHPHQW  :DNH$SS DSSOLFDWLRQ FDQ EH LPSURYHG WR KDYH PRUH
IHDWXUHV
$OORZDQFHVIRUUHXVDELOLW\,Q:DNH$SSDSSOLFDWLRQRIDQDO\]LQJIXQFWLRQZLOOEHGHVLJQHGJHQHULFDOO\
LQRUGHUWREHUHXVHG
8VHULQWHUIDFHGHVLJQ
8VHU LQWHUIDFH LV WKH VSDFHZKHUH LQWHUDFWLRQEHWZHHQ KXPDQV DQGPDFKLQHVRFFXUV DQG DOORZXVHU LQPDNLQJ
RSHUDWLRQDOGHFLVLRQVWRRSHUDWHPDFKLQHV
)LJXUHUHSUHVHQWVWKHVSODVKSDJHWKDWZLOOILUVWO\SUHVHQWWKHXVHULWFRQWDLQVWKHORJRRIWKHDSSOLFDWLRQDQGLW
ZLOOORDGWKHDSSOLFDWLRQ)LJXUHVKRZVWKHPDLQLQWHUIDFHRIWKHDSSOLFDWLRQ7KHUHDUHILYHEDVLFEXWWRQVDQGWKH
ORJRRIWKHDSSOLFDWLRQ

)LJ6SODVKVFUHHQ


)LJPDLQSDJH
%XWWRQV'HVFULSWLRQRIWKHPDLQSDJH
$OOWKHILYHEXWWRQVDUHXVHGWRWUDQVIRUPWRDQRWKHUSDJHWKLVEXWWRQVDUH
 6WDUW&DPHUDEXWWRQ7KLVEXWWRQWDNHVWKHXVHUWRWKHSDJHWKDWDOORZVWKHXVHUWRVWDUWUXQQLQJWKH
DSSOLFDWLRQE\WXUQLQJRQWKHFDPHUDDQGVWDUWLQLWLDWHWUDFNLQJ,WKDVDVXESDJHWKDWFRQWDLQV6WRS$OHUW
EXWWRQZKLFKDOORZVWKHXVHUWRVWRSWKHDODUP
 6HWWLQJEXWWRQ7KLVEXWWRQWDNHVWKHXVHUWRWKHSDJHWKDWDOORZVWKHXVHUWRFKDQJHWKHGHIDXOWVHWWLQJVRI
WKHDSSOLFDWLRQLWDOORZVWKHXVHUWRFRQWUROZKLFKWRQHKHVKHZDQWVWKHVL]HRIVRXQGYROXPHDQGFKRRVH
ZKLFKFDPHUDKHVKHZDQWV
 +RZWRXVHEXWWRQ7KLVEXWWRQWDNHVWKHXVHUWRWKHSDJHWKDWVKRZVWKHXVHUKRZWRXVHWKHDSSOLFDWLRQLQ
DVOLGHSLFWXUHV
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 $ERXW$SSOLFDWLRQEXWWRQ7KLVEXWWRQJRLQJWRSDJHWKDWFRQWDLQVVLPSOHGHVFULSWLRQDERXWWKH
DSSOLFDWLRQDQGLWDOORZVWKHXVHUWRVKDUHWKHDSSOLFDWLRQZLWKKHUKLVIULHQGVE\WKHVRFLDOPHGLDSURJUDPV
DOVRLWFRQWDLQVWKH&RQWDFW8VEXWWRQ
 &RQWDFW8VEXWWRQ7KLVEXWWRQZLOOGLVSOD\HPDLODSSOLFDWLRQVWKDWDUHLQVWDOOHGLQWKHSKRQHRIWKHXVHU
DQGKHVKHFDQFKRRVHDQ\RQHRIWKRVHDSSOLFDWLRQVWREHFRQQHFWHGZLWKWKHGHYHORSHUV
3DJHV'HVFULSWLRQ
,QWKLVVHFWLRQZHZLOOGHVFULEHGLIIHUHQWSDJHV
6WDUW&DPHUDSDJH
)LJXUHLOOXVWUDWHVWKHILUVWSDJHDIWHUSUHVVLQJWKHVWDUWEXWWRQWKHFDPHUDZLOOEHWXUQHGRQGLUHFWO\DQGLWZLOO
GHWHFW WKHIDFHDQG WKHH\HVRI WKHXVHU6TXDUHZLOOEHGURZQDURXQGXVHU IDFHSOXV WKUHHGRWVZLOO LGHQWLI\ WKUHH
LPSRUWDQWDUHDVRQWKHIDFH>WZRDUHRQWKHH\HVDQGWKHWKLUGZLOOEHRQWKHPRXWK@
6RWKHVWDWXHRIWKHH\HVZLOOEHREVHUYHGDQGGHWHFWHG7KHQZKHQWKHH\HVDUHJRLQJWREHFORVHGLQFDVHRI
VOHHSLQJRUGURZVLQHVVWKHDSSOLFDWLRQZLOOVWDUWFUHDWLQJVRPHQRLVHWRDODUPWKHXVHUDQGLWZLOORSHQWKHVXESDJH
WKDWFRQWDLQV6WRS$OHUWEXWWRQWRVWRSWKHDODUP

)LJ6WDUW&DPHUDSDJH
 6HWWLQJSDJH
7KHVFUHHQSUHVHQWHGLQ)LJXUHFRQWDLQVRSWLRQVGLYLGHGLQWRWZRJURXSV>6FUHHQ6HWWLQJVDQG6RXQG6HWWLQJV@
WKDWDOORZWKHXVHUWRPRGLI\WKHGHIDXOWVHWWLQJVRIWKHDSSOLFDWLRQ7KHVHRSWLRQVDUH

6FUHHQ6HWWLQJV
x 'HWHFWLQJ6SHHG$OORZVWKHXVHUWRGHWHUPLQHWKHQXPEHURIVHFRQGVKHVKHZDQWVWREHDODUPHGDIWHU
KLVKHUH\HVDUHGHWHFWHGLQDVOHHS\PRGH+HVKHFDQFKRRVHEHWZHHQWRVHFRQGVWKLVRSWLRQLV
YHU\LPSRUWDQWEHFDXVHLWPDNHVWKHDSSOLFDWLRQPRUHIOH[LEOHDQGXVHDEOH
x 8VH%DFN&DPHUD)URPWKLVRSWLRQWKHXVHUFDQFKRRVHLIKHVKHZDQWVWRFKDQJHWKHGHIDXOWFDPHUD
ZKLFKLVWKHIURQWFDPHUDWRWKHEDFNFDPHUDDQGYLFHYHUVDE\FKHFNLQJXQFKHFNLQJLW
x 'LVSOD\,QIRUPDWLRQ)URPWKLVRSWLRQWKHXVHUZLOOEHDEOHWRFKRRVHLIKHVKHZDQWVWKHDSSOLFDWLRQWR
GLVSOD\VRPHLQIRUPDWLRQRQWKHVFUHHQRIWKHFDPHUDSDJHWKHVHLQIRUPDWLRQLVKRZPDQ\QXPEHURI
IDFHVDUHGHWHFWHGDWWKHVDPHWLPHDQGWKHFRXQWRIWKHH\HVFORVHG

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
)LJ6FUHHQ6HWWLQJ
6RXQG6HWWLQJV
x$ODUP7RQH,WDOORZVWKHXVHUWRFKRRVHWKHDODUPWRQHIURPZLQGRZWKDWFRQWDLQVDOLVWRIDOOGHYLFH
ULQJWRQHV
x$ODUP/HYHO7KHXVHUDOVRFDQFRQWUROWKHYROXPHRIWKHDODUPVRXQG

+RZWRXVHSDJH
6HULHVRIVFUHHQVSUHVHQWHGLQ)LJXUHZKLFKDUHFRQWDLQLQVWUXFWLRQVWKDWKHOSWKHXVHUWRXVHWKHDSSOLFDWLRQ
HIILFLHQWO\
%DFNEXWWRQ%DFNWRPDLQSDJH
,PDJHLOOXVWUDWLRQFRQWDLQLQJLQVWUXFWLRQVRQKRZWRXVHWKHDSSOLFDWLRQ


 )LJ+RZWR8VHSDJH
(YDOXDWLRQSHUIRUPDQFHFRPSDULVRQ
7RDVVHVVWKHSHUIRUPDQFHRIWKHV\VWHPVGHYHORSHUVXVHWKHIROORZLQJFULWHULD
 $FFXUDF\LVWKHUDWLRRIDQHUURUWRWKHUDQJHRISRVVLEOHRXWSXWIXOOVFDOHRXWSXWYDOXHV´
 5HOLDELOLW\LVWKHDYHUDJHDPRXQWRIWLPHEHWZHHQIDLOXUHVRUWKHSUREDELOLW\RIDIDLOXUHLQDJLYHQ
SHULRG´
 /DWHQF\'HOD\VZKLFKLVXQLWVWKDWFDXVHDWLPHVKLIWLQWKHLQSXWVLJQDOV´
7DEOHFRPSDUHVWKH:DNH$SSV\VWHPZLWK')6V\VWHP7DEOHZLOOVKRZWKHVXFFHVVFULWHULDUHVXOWV
IRUWKHSUHYLRXVV\VWHPV,WDOVRVKRZVWKHVXFFHVVFULWHULDUHVXOWVRI:DNH$SSV\VWHP
)URPWKHWDEOHDQGWKHGHYHORSHUVFRQFOXGHWKHIROORZLQJUHVXOWV
7KHDFFXUDF\RI:DNH$SSLVEHWWHUWKDQWKUHHV\VWHPV')06PDUW(\H3UR<DZQLQJ'HWHFWLRQ)RU
0RQLWRULQJ'ULYHU)DWLJXH
7KHUHOLDELOLW\RI:DNH$SSLVEHWWHUWKDQ<DZQLQJ'HWHFWLRQIRU0RQLWRULQJ'ULYHU)DWLJXHV\VWHP53,
3URWRW\SH)DWLJXH0RQLWRU
:DNH$SSKDVWKHORZHVWODWHQF\FRPSDULQJZLWKRWKHUV\VWHPV
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